2003 when the first crystal structure of a nonheme oxoiron(IV) complex was reported, over seventy such coordination complexes have been characterized. They exhibit a broad range of thermal stabilities, with some having a fleeting existence at room temperature to one with a half-life of 120 hours. Herein we provide an overview of the remarkable progress made in this area over the past thirteen years and demonstrate the central role coordination chemistry principles have played in achieving these advances.
vibration at 821 cm -1 with a corresponding 18 O downshift of 34 cm -1 observed by resonance Raman spectroscopy, 6 and an Fe IV =O distance of 1.62 Å from EXAFS analysis. 7 Similar spectroscopic parameters are found for the nonheme oxoiron(IV) intermediates trapped for prolyl 4-hydroxylase, 8 the halogenases CytC3 9,10 and SyrB2, 11 and the stereoinvertase CarC. 12 Computations on the oxoiron(IV) intermediates of
The investigation of synthetic nonheme oxoiron(IV) complexes has been stimulated by the trapping of such intermediate species in the catalytic cycles of several dioxygen activating nonheme iron enzymes, thus capturing the interests of many scientists. Since Scheme 2 DFT-calculated iron coordination spheres of the oxoiron(IV) intermediates of the enzymes TauD and SyrB2 informed by spectroscopic data in refs 13,14.
■■ 2. Synthetic oxoiron(IV) complexes
Contemporaneous with the discovery and characterization of TauD-J, 3 or changing the ring size by one carbon atom, which all lead to the destabilization of the oxoiron(IV) complex. [22] [23] [24] These comparisons emphasize the crucial role supporting ligands play in modulating the thermal stability of these fascinating molecules. complex. 27 Clearly, the nature of the other ligands supporting the oxoiron(IV) unit modulates the ν(Fe=O) frequency observed. 45, 46 Consistent with this assignment, the near-IR bands listed in Table 2 any other complex listed in Table 2 .
A perusal of Scheme 3 also reveals that the few S = 2 nonheme oxoiron(IV) complexes characterized thus far are generally much less stable than many of their S = 1 counterparts. Two of the three S = 2 oxoiron(IV) complexes (Table 1) . 37, 38 Indeed, the possibility of using either pseudooctahedral or trigonal bipyramidal geometries to stabilize the S = 2 spin state is reflected in the enzymatic nonheme oxoiron(IV) species, where both geometries have been proposed (Scheme 1). Table   2 ).
The TQA ligand is a derivative of the popular TPA ligand (Scheme 3), which has found use in a number of applications in coordination chemistry. 52 In contrast to pyridine, the quinoline donors of TQA exert a steric effect that prevents the formation of short Fe-N quinoline bonds and disfavors lower spin configurations. 48, 53 In other words, the substitution of the three pyridines in TPA with quinolines in TQA effectively converts a relatively strong-field ligand into a weak-field ligand, thus allowing the stabilization of a nonheme oxoiron(IV) complex with a S = 2 high-spin ground state. Table 1 ). The Mössbauer parameters found for these three complexes ( complexes with S = 2 oxoiron(IV) centers. 48 The higher HAT reactivity of S = 2 oxoiron(IV) centers has also been predicted by a number of DFT calculations. 46, 58, 59 However there is one glaring exception from this emerging picture. As illustrated in Figure 3, Figure 5 ). Importantly, in the case of cyclohexane oxidation, a 5(1):1 chemoselectivity favoring halogenated products is observed. 44 The origin of this chemoselectivity has not been established, but may relate to the relative oxidizabilities of hydroxide versus halide. 60 Consistent with this notion, the chemoselectivity for brominated products is greater than for chlorinated products ( Figure 5 ). The S = 2 Fe IV (O)TQA complexes have been found to carry out an impressive range of reactions, cleaving C-H bonds that result in the formation of C-OH, C-Cl and C-Br bonds. 39, 44 C=C bonds can also be epoxidized. 39 This diverse reactivity mirrors that of the enzymatic nonheme oxoiron(IV)
intermediates and suggests that we are coming closer to fully modeling and understanding these important biological species.
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